INTRODUCTION
============

The human mind often wanders forward in time to contemplate what the future might be like (e.g., our next conference talk) and backwards in time to re-experience personal past events, or what is referred to as *episodic memory* ([@B75], [@B78]). The ability to mentally travel forward in time has been referred to as: *episodic future thinking* ([@B6]), *prospection* ([@B11]; [@B27]), *simulation* ([@B76]; [@B60]; [@B3]; [@B62]), *projection* ([@B51]), *mental time travel into the future* ([@B68]; [@B39]), *episodic simulation of future events* ([@B61]), *episodic foresight* ([@B66]) and, more recently, *future-oriented cognition* ([@B52]). Although these different terms refer to different degrees or types of future cognition, they all share the idea that future thinking entails imagining a personal future event. In this article we use the term *episodic foresight* to describe this particular ability.

The adaptive function of episodic memory is suggested to lie not only in record-keeping of the past, but in what it can offer to present and future fitness ([@B68], [@B69]; [@B19]; [@B78]; [@B11]; [@B61]; [@B39]). For example, when I try to imagine my next job interview, I might retrieve memories of previous job interviews so I can avoid certain (embarrassing) situations. In fact, from an evolutionary perspective, imagining and planning for one's personal future based on memories of past events, and planning for future events that do not depend on current needs is argued to provide an important selective advantage ([@B69]; [@B39]).

Research in the past few years has shown that episodic memory and episodic foresight share numerous cognitive and neural resources (e.g., [@B83]; [@B40]; [@B51]; [@B78]; [@B2]; [@B32]; [@B73]). Importantly, however, both theory and data about the important role of semantic memory in episodic foresight have also appeared (e.g., [@B37]), with some studies showing that semantic memory might be sufficient for episodic foresight ([@B40]). For example, a group of patients with episodic amnesia, but normal semantic knowledge, were able to succeed in a future decision-making (e.g., delay discounting) task even though they could not imagine themselves in future events ([@B42]).

The extent to which both semantic and episodic memory may be implicated in episodic foresight is interesting from a developmental perspective given that a well-accepted (but by no means uncontroversial) argument is that children develop semantic memory prior to episodic memory (e.g., [@B82]). If so, then children's performance on tasks of episodic foresight may have important implications about the respective roles of episodic and semantic memory. For example, a 3-year-old who is unable to think about the future could conceivably be seen as having a limitation in episodic memory, rather than semantic memory, since the latter could be argued to already be fairly well-developed. In contrast, if a 3-year-old performs well on a task of episodic foresight, then it is arguable that semantic memory is sufficient to succeed. As we will discuss shortly, research (including developmental) has shown an important link between episodic memory and episodic foresight. However, the role of semantic memory has received less attention yet, presumably, it, too, plays a significant role in thinking about the future.

The major goal of this paper is to analyze the relation between semantic memory, episodic memory, and episodic foresight in the context of developmental research. We first lay the groundwork for an analysis about how these two types of memory may contribute to episodic foresight in children by briefly reviewing contrasting theories about the distinctiveness of episodic and semantic memory in adults. We then provide an overview of the research on episodic foresight in young children, paying careful attention to age differences on these tasks because these can inform us about potential memory processes involved. An important point that we then build upon is the idea that in, certain contexts, semantic memory is an important driver of episodic foresight. With this point in mind we re-visit tasks of episodic foresight in children with the goal of determining the extent to which both semantic and episodic memory are necessary correlates. We then conclude by suggesting possible avenues of future research with children that will further help to elucidate the relative roles of semantic and episodic memory in episodic foresight.

SEMANTIC AND EPISODIC MEMORY
============================

GENERAL OVERVIEW
----------------

[@B74] introduced one of the most influential distinctions in the study of memory: semantic memory and episodic memory. Semantic memory was originally defined as our database of knowledge about the world. In contrast, episodic memory was considered "an information processing system that (a) receives and stores information about temporally dated episodes or events, and about temporal--spatial relations among these events, (b) retains various aspects of this information, and (c) upon instructions transmits specific retained information to other systems, including those responsible for translating this information into behavior and conscious awareness" ([@B74], p. 385). Thus, when we state that "winters in Canada are cold" we are drawing on semantic memory; however, when we remember walking on the snowy streets of Ottawa a couple of winters ago, we are drawing on episodic memory.

[@B75], [@B78] gradually refined the defining features of these memory systems. He argued that episodic memory makes possible *mental time travel* through subjective time, from the present to the past, thus allowing one to re-experience past events ([@B75]). Another critical addition to his original model was that a certain form of consciousness -- *autonoetic* ("self knowing") *awareness* -- was a necessary indicator of episodic memories. [@B75],[@B78] defined this type of consciousness as a type of first-person phenomenological experience, which is based on previous experiences, is detached from current perceptions, and provides its owner with the feeling that the experience belongs to his/her temporal self. This is in contrast to the semantic system, where knowledge about facts is not subjectively tied to past experiences but simply involves awareness of familiarity of knowing: i.e., *noetic* consciousness.

THE BLURRY LINE BETWEEN SEMANTIC AND EPISODIC MEMORY
----------------------------------------------------

The distinction between episodic and semantic memory was a central feature of Tulving's original conceptualization with the most convincing evidence for such a distinction coming from neuropsychological studies ([@B38]; [@B17]; [@B81]). For example, patients with medial temporal lobe lesions have been shown to lose the ability to use episodic memory while retaining other classes of memory, including semantic memory ([@B79]; [@B34]; [@B24]). Similarly, patients with semantic dementia have severe semantic memory loss, while their episodic memory is relatively spared ([@B63]; [@B28]; [@B45]). Thus, dissociations between these two memory systems suggest their independence.

However, evidence for a clear-cut division between these two types of memories is somewhat contentious ([@B65]; [@B78]). This is reflected in the following example. When I remember my last winter in Ottawa (e.g., my apartment, the snow, wearing warm clothes, the Rideau canal being frozen), I am retrieving an episodic memory; however, facts such as "winters in Canada are usually associated with snow" reflect semantic knowledge and provide the backdrop upon which the episodic details are integrated. This example nicely illustrates that semantic memory penetrates episodic memory ([@B9]). Neuropsychological research has also demonstrated such an interdependent relation between episodic and semantic memories (see [@B30], for a review).

Similarly, repetition of events across time tends to transform episodic memories into semantic memories (e.g., memories from my time living in Canada). Interestingly, this kind of memory does not seem to have a specific temporal component, be associated with any specific event, nor involve autonoetic conscious experience (i.e., I might remember several events associated with that period of my life). Thus, one might be tempted to not consider them as reflecting episodic memory. Note, though, that these memories can be rich in other contextual details. In fact, if I were asked to remember and describe my apartment in Ottawa, I could probably provide precise details about its location, the color of the walls, or its spatial arrangement. Importantly, these features are bound to the spatial context, in which they were experienced. Such contextual binding is crucial for memories to be considered episodic ([@B13]; [@B21]; [@B50]). Thus, the recollection of specific features of those repeated events suggests that these memories have not been decontextualized and, therefore, these memories cannot be drawn exclusively from semantic memory. Memories like these are not explicitly addressed in the classic episodic-semantic model. However, they fit with [@B48] idea of merging of memories for past events into one representative event, [@B10] concept of summarized or extended events, or [@B15] "general events" level of autobiographical knowledge and thus provide an example of how episodic and semantic features are intertwined.

Because of such arguments highlighting the overlap between episodic and semantic memory, Tulving revisited his original model and re-defined the relation between these two forms of memory. In his new (hierarchical) model (termed SPI-Serial encoding, Parallel storage, and Independent retrieval), episodic memory became a subsystem of semantic memory and was considered to be dependent upon the integrity of semantic knowledge ([@B77]). That is, information can be encoded into semantic memory independently of episodic memory. However, information can only be encoded into episodic memory through semantic memory. Nonetheless, Tulving's SPI model has been empirically questioned (e.g., [@B64]; [@B29]). For example, Squire and Zola have argued that the encoding and retrieval of semantic memory depends on the acquisition of the episode in which such information was experienced.

These different strands of evidence highlight that the contents of episodic memory invariably involve semantic representations and that there is clear inter-dependency between these two systems. As such, it may follow that episodic future thoughts also contain semantic elements. We explore this possibility next from a developmental perspective.

THE DEVELOPMENT OF FUTURE THINKING/FUTURE-ORIENTED COGNITION
============================================================

In this section we provide a brief review of the history of research on episodic foresight in young children. We then shift to considering the research in this area that has shown a link between children's memory for the past and their thought about the future.

A BRIEF OVERVIEW OF RESEARCH ON EPISODIC FORESIGHT
--------------------------------------------------

Although the study of children's episodic foresight is relatively new, the extent to which children think about the future has not been completely overlooked by developmental psychologists. In addition, the claim that thought about the future is based on our memories of the past was also made by researchers prior to the 1990s (e.g., [@B31]; [@B49]; [@B80]; [@B23]). Some of the earliest research on children's conception of the future was conducted in the area of language, with a number of researchers reporting that around 2 years of age children begin to verbally reference both the past and the future (e.g., [@B58]; [@B22]; [@B49]). Although children's early talk about the future appears to be built upon their memories of the past (e.g., [@B49]), it is important to note that novel details are also incorporated into these accounts thus supporting the claim that factors other than memory play an important role ([@B4]; though such factors will not be the focus of our paper). In what follows we outline work on episodic foresight dividing it into the following two general categories: (1) verbal tasks, and (2) non-verbal tasks.

### Verbal tasks

A number of researchers have studied children's episodic foresight by simply asking them to talk about the future. For example, [@B35] asked children between the ages of 3 and 5 to report both plans and scripts for future events such as going to the beach and going grocery-shopping. They found that whereas children's "script" reports did not improve significantly between ages 3 and 5, their plans for these events did. Interestingly, [@B3] has argued that reporting scripts may rely to a greater extent on semantic memory, whereas reporting plans (with their inherent focus on what "I" will do, rather than the generic "what happens") relies more heavily on the episodic system. Thus, conceivably, the younger children whose episodic memory is not as well developed as the older children may have struggled with the "plan" condition but performed relatively well (i.e., no differently than the older children) in the script condition because they, too, were able to rely on their semantic memory.

Another verbal approach has simply been to ask children to report what they will do "tomorrow." In doing so, [@B12] and [@B66] found that 4- and 5-year-olds tended to report future events that their parents deemed "accurate," whereas 3-year-olds tended not to. Interestingly, 3-year-olds did not seem to be limited by their verbal ability but, rather, by their inability to predict an event that might plausibly occur in their personal futures. Of course, a not mutually exclusive possibility is that older children succeeded by retrieving a specific past episode and merely projecting it into the future (as opposed to thinking about the future, *per se*). The fact that parents were asked to verify the accuracy of children's reports reduces -- but does not eliminate -- this possibility. Nonetheless, we return to this study later in the paper because its findings have implications for the relative roles that semantic and episodic processes may play in children's ability to talk about the future.

In contrast to the significant age differences detected between 3 and 5 using the "tomorrow" method, more recent studies have found that 3-year-olds are more skilled at talking about future events than was reported by [@B12] and [@B66]. For example, [@B54] asked children to respond to questions about *specific* events that would occur tomorrow (e.g., "What are you going to have for breakfast tomorrow morning?" or "What are you going to do the next time you go to the park?"). Overall, approximately 63% of 3-year-olds' reports were deemed accurate by their parents (vs. approximately 30% in [@B12], study). Although [@B54] also found that performance improved with age, children seemed to perform better when asked about a specific future event vs. the future more globally (e.g., "tomorrow"). This finding further suggests that children have particular difficulty *generating* a plausible event in response to a general temporal cue like "tomorrow." However, when asked about a more specific event (e.g., breakfast), generating the necessary information appears to be easier. If this line of reasoning is correct, then one hypothesis is that children should be able to describe events even more accurately were the event in question generated for them. And, indeed, findings by [@B33] support this claim.

Rather than asking children, themselves, to generate future events, [@B33] asked parents to produce one event that would likely happen to them and their child later that day, and a second event that they would likely experience the next day. Children were then interviewed about the future events provided by their parents. After the testing session, each parent was sent a transcript of what his/her child had said about the future events and asked to rate his/her child's accuracy. Hayne et al. found that both 3- and 5-year-olds provided information about the future events and, interestingly, there was no age difference in accuracy between these two age groups (though 5-year-olds provided more information per event than 3-year-olds).

### Non-verbal tasks

A number of researchers have also used methods that could be considered more "non-verbal" to tap into children's episodic foresight. For example, [@B5] showed 3-, 4-, and 5-year-olds photographs that depicted such scenarios as walking beside a waterfall, walking through a desert, and hiking up a mountain. Children were asked to pretend that they would visit these locations and to select one of three items to bring with them. The correct item (e.g., raincoat) could be used to address a future physiological state (e.g., getting wet), while the other two distracter items could not. Each of the three age groups chose the correct items at a rate higher than would be expected by chance (74, 91, 97, for the 3-, 4-, and 5-year-olds, respectively); though, overall, 4- and 5-year-olds performed significantly better than the 3-year-olds.

Using another type of "item-selection" task, [@B57] taught 3-, 4-, and 5-year-olds to play a game in which the child and the experimenter stood on either side of a table with a goal at each end and a ball to blow into it. Materials for this game of "blow football" included non-essential items that were thematically related to the game (e.g., cardboard referee, team badge), as well as one essential item: a straw with which to blow the football. To play the game from the experimenter's side (the "blue" side), however, children needed a box to stand on. Children first played the game with the experimenter from the "red" side and were then told that they would be returning the next day to play the game from the blue side. Children were then asked to select two items (from an array of six) that would be needed for "tomorrow." Only 5-year-olds selected the correct item pair (box and straw) more often than would be expected by chance.

Finally, [@B67] and [@B70] have specifically targeted the extent to which children's current actions/choices are driven by the anticipation of future events or needs. In fact, [@B69] proposed one of the most commonly used criteria of episodic foresight that has been used by both developmental and comparative psychologists. They suggested that having the future in mind should, at minimum, provide *flexibility* to the owner of such a behavior. In addition, one should rely on a single *unique experience* (i.e., one trial experience) and there should not be any *cue/stimuli* in the present environment that could trigger such a response.

Based on these criteria, [@B67], [@B70], and [@B56] have developed tasks in which children are presented with a "problem" in one room (e.g., a box with no key to open it) and then experience a brief delay (e.g., 15 min) in another room. After this brief delay, children are told that they will return to the first room and are presented with several options; one of which (i.e., a key) can be used to open the box and retrieve a reward (e.g., a sticker). This experiment fulfills at least two of [@B69] criteria because children's performance is based on a single unique experience and, at the time they are asked to make a choice, there is no (visible) task that can trigger the selection of the tool. In these studies, 3-year-olds tend not to select the correct item at a rate higher than chance, whereas 4-year-olds do. However, if 3-year-olds are tested with no delay between the presentation of the problem and the opportunity to select an item (with their back turned to the problem so that they cannot see it), their performance is significantly above chance (e.g., [@B70]). Although we will return to this issue later in the paper, the need for children to remember past information (e.g., shape of a keyhole) is a necessary requirement for task success.

In sum, both verbal and non-verbal measures of episodic foresight tend to show age-related changes between ages 3 and 5. However, it is important to note that there are exceptions to this general pattern. For example, [@B33] did not find age differences and [@B57] found that only 5-year-olds succeeded on their task. These age differences are consistent with the idea that the extent to which memory (episodic or semantic) is involved in task success may vary as a function of the specific episodic foresight task.

In the next section, we discuss some of these developmental studies in greater detail because they are relevant to the argument that children's memory for the past is related to their thought about the future. More specifically, if semantic and/or episodic memory are indeed required for children's episodic foresight, then the extent to which children remember the past should be related to their capacity to think about the future. Detecting this relation thus sets the stage for the more specific argument that both episodic *and* semantic memory are critical for children's episodic foresight.

LINKS BETWEEN MEMORY FOR THE PAST AND THOUGHT ABOUT THE FUTURE
--------------------------------------------------------------

### Verbal tasks

In addition to asking children to report events that they would do "tomorrow," [@B12] asked them to report two things that had happened "yesterday." As with children's responses to the "tomorrow" question, parents were asked to state whether these responses were correct/incorrect. If memory is indeed critical for episodic foresight, then children should perform similarly on the yesterday and tomorrow questions. And, indeed, a majority of 4- and 5-year-olds (56 and 75%, respectively) accurately reported events from the past and the future, whereas only a minority of 3-year-olds did (25%). In a subsequent study using similar methods, [@B66] again reported that children who answered the "yesterday" question correctly were also likely to do so for the "tomorrow" question. In addition, there was a significant correlation between the number of accurate responses generated to the yesterday and tomorrow questions. [@B33] also showed positive significant correlations between the amount of information provided about past and future events.

### Non-verbal tasks

Several of the non-verbal tasks that we outlined earlier also speak to the memory-foresight link. More specifically, recent studies using variations of [@B70] paradigm indicate that children's failure to select the correct item (e.g., key) to solve a past problem (e.g., locked box) is mostly driven by children's inability to remember the past problem (or features of it; e.g., [@B59]; [@B8]). For example, [@B8] gave children a series of tasks in which they encountered a problem in one room (e.g., a glass of juice glued to a tray with no straw with which to drink it) and then, several minutes later in another room, were given various items with which to solve the problem. One of these items (i.e., a straw) was the correct choice. In addition to asking children to select an item to bring back with them to the first room, children were afterwards asked to state what had been on the table (the location where the "problem" had been placed) in the first room. [@B8] found that when they controlled for 3-, 4-, and 5-year-olds' responses to this *memory question,* there were no significant age-related increases in children's correct item choices (e.g., selecting the straw in anticipation of drinking the juice) -- the variable ostensibly measuring episodic foresight. This suggests that task performance was primarily driven by children's memory for the past problem, and not necessarily by a "future thinking" component. Moreover (and perhaps as expected), children's memory for the problem and their correct item choices were significantly related.

Taken together, these studies are consistent with the claim that children's ability to think about the future (or, "episodic foresight") is related to their memory for the past. However, what particular aspect of the past and, hence, what form of memory can be argued to be critical to task success? Although the assumption is that it is episodic memory, to what extent might semantic memory also be necessary? We next explore how episodic foresight may be driven by *both* episodic and semantic memory.

THE ROLE OF EPISODIC MEMORY AND SEMANTIC MEMORY IN EPISODIC FORESIGHT
=====================================================================

IS EPISODIC MEMORY NECESSARY FOR EPISODIC FORESIGHT?
----------------------------------------------------

[@B6],[@B7] suggested that Tulving's "episodic-semantic" distinction could also be applied to future thinking. Thus, episodic foresight (or, "episodic future thinking" as these authors termed it) was described as the capacity to mentally project oneself into the future to "pre-experience" a spatio-temporally specific event (e.g., imagining my next visit to Ottawa). In contrast, semantic future thinking was originally conceived as the capacity to think about facts and context-free general conceptual knowledge (e.g., there is going to be an election next year; [@B6], [@B7]; [@B40]).

As mentioned earlier, the idea that episodic memory is crucial for imagining future events is widespread in episodic foresight research ([@B60]; [@B69]; [@B72]). More specifically, episodic memory is argued to allow for the extraction and combination of stored information to create new events. In addition, authors have argued that past and future events draw on similar information and rely on common underlying processes ([@B60]; [@B69]; [@B39]). Thus, past experiences are used to anticipate possible future events and this is argued to have an important adaptive value. This hypothesis has been confirmed in a number of neuropsychological studies in which patients with impaired episodic memory fail not only at retrieving episodic memories but also at imagining personal future events ([@B76]; [@B32]; [@B1]; [@B25]; [@B41]; [@B55]).

It is important to note, however, that one can retrieve episodic information to anticipate a future situation without necessarily mentally projecting the s*elf* into this situation ([@B53]; [@B71]; [@B52]). For instance, as [@B52] mention remembering the last time I forgot my keys and got locked out of my apartment does not imply that every time I take my keys I do so because I project myself into the future event of having to call the locksmith. Note though that the behavioral outcome in both situations (i.e., imagining the specific details of the future event vs. only anticipating the negative consequences of forgetting my keys) is the same (i.e., I take my keys). This idea resembles the "mnemonic associative theory" already suggested by [@B14], in which it is argued that associate learning and future-oriented cognition might suffice for future thinking (i.e., "known future" as termed by [@B39]).

So far we have described evidence supporting the idea that episodic memories are the basis for episodic foresight. However, recent research has brought into question the exclusive role of episodic memory in episodic foresight. In the following section we review evidence to this effect.

THE ROLE OF SEMANTIC MEMORY IN EPISODIC FORESIGHT
-------------------------------------------------

The contribution of semantic memory to episodic foresight has received much less empirical attention than the link between episodic memory and episodic foresight (but see; [@B71]; [@B18]; [@B44]; [@B39]). Most of the evidence for the importance of semantic memory in episodic foresight has come from neuropsychological research (e.g., [@B20]; [@B36]; [@B37]). For example, [@B36] explored the contribution of semantic memory to episodic foresight in semantic dementia patients (i.e., semantic memory impaired, episodic memory spared) and Alzheimer's disease patients (i.e., semantic memory spared, episodic memory impaired). The results were striking: Whereas Alzheimer's patients showed problems retrieving episodic memories and imagining personal future events, semantic dementia patients remembered past events but were impaired in episodic foresight. Importantly these results suggest that semantic memory may be necessary for the construction of future events. Similarly, [@B43] have shown that patients with hippocampal damage have an intact ability to construct imagined experiences despite deficits in the episodic memory system.

Taken together, these results pose difficulty for the idea that the capacity for imagining new experiences is exclusively dependent on *episodic* details from past events. With these ideas in mind, we re-evaluate the work that has been done on children's episodic foresight to see if it can provide us with insights about how both semantic and episodic memories allow children to construct future events.

CRITICAL RE-EVALUATION OF THE DEVELOPMENTAL WORK ON EPISODIC FORESIGHT
----------------------------------------------------------------------

### Verbal tasks

Recall that one difficulty that 3-year-olds appeared to have when predicting events that would happen "tomorrow" was generating events that their parents judged would actually happen the next day. In other words, it was not the generation of an event in the global sense that was difficult but, rather, the generation of an event that would actually involve/happen to *them.* One intriguing interpretation of these findings is that, initially, younger children generate "a future" based predominantly on semantic knowledge about the world. More specifically, children may be more apt to generate well-known "scripts" or "routines." For example, children may predict birthday parties, going to the restaurant, going to the park, etc. without paying careful attention to whether this event is likely to occur in their immediate future (i.e., *known future*). If so, parents will report that this event is unlikely to occur the next day. In contrast, older children may be better at thinking more accurately about the specific events that they will engage in the next day. Thus, rather than generating *a* future, as might be the case with younger children, they are better at generating their *own* future (see [@B39] for a similar argument). This might imply that older children are relying on semantic memory (e.g., they can apply script knowledge about the event) but also that they may be able to imagine their own future and filter out, or "screen," those events that are not likely to occur to them the next day. It is possible that this filtering process is a function of the episodic system. Indeed, [@B7] argue that one key factor that differentiates episodic foresight from related processes (e.g., imagination) is the notion of constraints. For example, if one has a broken leg, it is possible to imagine the event of going skiing (with this process likely drawing largely on semantic knowledge about skiing) yet, one cannot realistically project into this event because of the constraint of having a broken leg.

If our line of reasoning is correct, this would imply that providing younger children with the event in question (past or future) would then allow them to elaborate upon it (but they would nevertheless have difficulty generating it themselves). This argument is consistent with [@B33] who found that both 3- and 5-year-olds could provide details about past and future events and, importantly, that there were no age differences in this respect. This is in contrast to [@B12] study in which 4- and 5-year-olds performed better than 3-year-olds. However, the important difference between these two studies is that, in the latter, children were asked to generate events they did yesterday or would do tomorrow whereas, in the former, the experimenter provided children (from parents' accounts) with the events that had either happened/would happen in their lives and asked them to elaborate on them. In sum, whereas in Busby and Suddendorf children needed to generate the events in question, in Hayne et al. children were provided with a clear cue upon which they could elaborate their reports. What this might imply is that the episodic information is available to both younger and older children, but the way in which this information is accessed differs across ages. Whereas older children might be able to both generate their own cues and use external cues, younger children might only be able to access past memories when provided with external cues.

[@B16] has already introduced the distinction between *generative* retrieval and *direct* retrieval: whereas *generative* retrieval requires elaborating upon one's own cue to retrieve a memory (e.g., when asked about your last conference, you need to elaborate the necessary cues to retrieve events associated with it), in *direct* retrieval, the cue is provided by the context (e.g., a certain smell can bring to mind several memories associated with a life period). [@B33] results are relevant to episodic foresight because they suggest that providing children with specific cues will also facilitate the construction of a future event. Accordingly, one would predict that the presence of cues in the current context might facilitate episodic foresight in younger children. However, only older children would be able to generate the necessary cues to think about a future event. This is an issue that requires additional empirical attention.

### Non-verbal tasks

In this section, we distinguish "item-choice" tasks used by [@B5] and [@B57], from those tasks that have used a "two-rooms" methodology (e.g., [@B70]; [@B8]). Recall that [@B5] found that 3-, 4-, and 5-year-olds were all significantly above chance in selecting a correct item to address a potential future physiological state (e.g., Band-Aids in case they get hurt). In addition to this more "non-verbal" item choice measure, children were also asked to explain why they selected the item that they did (e.g., "How come you chose the raincoat?"). Here, age differences were detected, with both 4- and 5-year-olds providing significantly more justifications that referenced a future physiological state (e.g., "I might get wet") than did 3-year-olds. Clearly, having some knowledge (likely semantic in this case) about the fact that raincoats are needed for rain or that Band-Aids are needed when one gets hurt is necessary for task success. In fact, this may be why 3-year-olds did so well on the item-choice measure.

However, is this semantic knowledge sufficient? The fact that there were nonetheless significant age differences even on the item-choice measure suggests that it was not. Could episodic memory contributions be important as well? For example, is it possible that accessing a past episode of having gotten wet because of not having a raincoat increases children's odds of selecting the correct item? And, might episodic memory (and a better sense of the "subjective" self, in particular) explain why older children were much more likely than younger children to actually link their choices to the self by formulating such future-oriented justifications as "*I* might get wet"?

Along the same lines, in [@B57] study, only 5-year-olds successfully chose the correct items (i.e., straw and box) for a game of blow football "tomorrow." In contrast, when faced with a decision about a game of blow football "right now," even 3- and 4-year-olds were significantly above chance. This suggests that their failure in the future/tomorrow condition cannot be attributed to lacking the semantic knowledge necessary to solve the task. Accordingly, it is difficult to argue that the 5-year-olds passed the future version of the task by simply drawing on semantic memory (otherwise, younger children should also have passed). Rather, it is possible that the younger children correctly chose the items in the present condition because they did not need to rely on episodic memory. In contrast, thinking about what would be needed in their own *future* (i.e., drawing on the episodic system) may have overly taxed their planning skills. Interestingly, 4-year-olds had less difficulty choosing the correct items that another child might need in the future than they did choosing the items that they, themselves, would need. This supports the claim that imagining one's *own future* might rely more heavily on episodic processes than imagining someone else's future. Such self-other differences may in fact shed light on the extent to which semantic and episodic memory processes are involved in episodic foresight. More broadly, the role that such abilities as theory of mind play in episodic foresight (e.g., [@B69]) are important to consider because, oftentimes, thinking about one's future self -- a self that may have different desires, thoughts, etc. -- is similar to thinking about another person. In doing so, it may also be possible to isolate the processes that are unique to adopting one's own future perspective (and, hence, "episodic foresight") vs. the perspective of another.

We move next to tasks that have used two-room methodologies (e.g., [@B70]; [@B8]) and, more specifically, the role that both episodic and semantic memory may play in task success. Recall that in one task used by [@B8], children were presented with a glass of juice glued to a tray (and no straw with which to drink it) in one room; several minutes later, in another room, they were given various items with which to solve the problem. In this case, the correct choice was a straw. Arguably, at the most basic level, children needed to remember that there was a glass of juice on the table, for example. If children cannot remember this information, then this precludes them from choosing the correct item with which to solve the problem at a later time (and, hence, making the correct "future-oriented" choice). Interestingly, in [@B70] control condition (i.e., no delay, same/different spatial location) both younger and older children chose the correct tool with which to solve the problem (in this case, the correctly shaped key to open a locked box). This implies that younger children's planning skills are already present. However, when children also needed to rely on their memory of the past event, these planning skills were insufficient to succeed. This interpretation is consistent with [@B33] claim that 3-year-olds form episodic memories but these memories fade with time (see also [@B59]).

However, are there other aspects of the child's past experience that could also play a role in task success? Note that, at least in [@B70] study, the "associative" semantic argument (e.g., keys are used to open boxes) does not apply. This is because, in this study, children were presented with several keys and they could not merely succeed by making an association between "key" and "box." Therefore, it seems more plausible to argue that children needed to remember specific information about which key was needed (though it is important to note that retrieving information about the key does not necessarily entail remembering the event in which the key was first encountered, [@B44]).

The idea that, in some tasks, it may be possible to isolate a specific contribution of episodic memory is also nicely illustrated in a study by [@B46]. These authors used a "saving marbles" task in which 3-, 4-, and 5-year-olds were shown two marble games in two different rooms. In one condition, a small/less-desirable marble run was in the first room and a large/more-desirable one was in the second. Children were given a limited number of marbles and were told that they would spend 3 min in the first room and then, afterwards, 3 min in the second room. However, children were also familiarized with both marble runs such that the experimenter showed them that when they put a marble down the run they were unable to retrieve it again. Of interest was whether children would save marbles for the second room, rather than use them all up in the first. Interestingly, children saved very few marbles and performance did not differ as a function of age.

However, children also received a (surprise) second trial of the "marble game" to see if they could learn from their past experience (e.g., disappointment at having very few/no marbles left to use in the large marble run). Interestingly, children saved significantly more marbles in this second trial and, again, there were no age-related differences. An interesting way to interpret these results is to argue that children's "semantic" knowledge of marble runs, and the fact that marbles go down marble runs, likely did not change during the course of the study. However, the one-time event (i.e., trial 1) of not having marbles to use in the large marble run then appeared to influence children's saving behavior. Thus, one might conclude that episodic memory was contributing to the increase in marble saving in this trial. The fact that trial 2 immediately followed trial 1, and that children may have been quite disappointed at not having any (or few) marbles to use in the large marble run may explain why the amount of marbles saved increased across all three age groups, and not just for the older children. Conversely, it is possible that because the task involved more than one trial, children may have learned after the first trial that saving is a good strategy -- such a rule being a function of memory that is more semantic, rather than episodic, in nature.

When is it necessary, then, to remember emotional aspects of the episode itself (e.g., disappointment at not having a straw to drink the juice, put a marble in the marble run, etc.), and not just the physical features of the problem (e.g., that the glass is stuck to the tray)? In those instances in which the materials in question are ones that are familiar to children (e.g., a glass of juice and a straw), then surely knowledge about these materials and possible associations between them (e.g., straws are associated with glasses, are used to drink, etc.) would certainly facilitate the activation of the correct future-oriented response when the straw is seen amongst a number of distracter items. However, this association would not work when the future event involves the use of a straw but for a different problem (e.g., to blow a ball). Thus, remembering a situation in which I used a straw for a different purpose than to drink might be necessary for successful performance in [@B57], for example. These experiences could be considered more episodic in nature because they would likely constitute a one-time event in the past that children draw upon to help their future planning. This would be different from having the general knowledge that "straws are for drinks." Taking this a step further, a child who has both well-developed "semantic" memories (e.g., straws are for drinks) and "episodic" memories (e.g., a personally relevant past instance in which they used a straw for a different purpose) would clearly be at an advantage in this task.

More specifically, to solve an item-choice task, children may first draw upon some sort of knowledge/semantic information that forms the basis for guiding a future action. In some cases, most notably when the problem in question is more associative (e.g., straws go with juice), there may not be any other information/memories that need to be drawn upon to succeed in selecting the correct item. However, perhaps in contexts in which an associative link is more difficult to make, accessing a specific episode in one's past that is pertinent to the problem/situation in question would also benefit the child. Whereas the former would be more objective/semantic knowledge, the latter would be more subjective/episodic. This idea is intimately related to the flexibility criterion proposed by [@B69]. We suggest that the more novel the combination of past events used to construct the future event, the more flexible and creative (or future-oriented) the thought of an event becomes ([@B52]).

So far, we have been describing tasks of episodic foresight and we have argued that both semantic and episodic memory likely play a role in task success. We have also argued that, in some instances, having the relevant semantic information may be sufficient to succeed on an episodic foresight/planning task. As such, an important question to ask is what episodic memory adds to an individual's ability to mentally project into the future. Although the notion of "flexibility" is argued to be critical ([@B69]), empirically addressing this claim is challenging. We have also identified ways in which episodic memory may facilitate children's performance on a variety of episodic foresight tasks. However, we discuss this particular issue in more detail in this next section and also suggest some directions for future research.

THE ROLE OF MEMORY IN EPISODIC FORESIGHT: DIRECTIONS FOR FUTURE RESEARCH
========================================================================

There is no doubt that some form of memory is involved in the developmental tasks that have been used to assess episodic foresight. However, one of the limitations of these tasks is that they were not designed to directly assess the roles of episodic and semantic memory in children's performance. Therefore, future research should move beyond assessing correlations between children's memory for the past and thought about the future and empirically address the extent to which episodic and semantic memory contribute to task success. We touched on several ways to do so throughout our paper, including examining potential self-other differences in episodic foresight, as well as the idea of holding either the semantic or episodic memory demands of a task constant and then observe how this impacts children's performance. For example, we argued that in [@B46] saving task, improvements on the second trial may have been due to children's ability to mentally re-experience the disappointment (i.e., episodic memory) of having few/no marbles to put into the large marble run, and not due to any new semantic knowledge about marble runs. In what follows we further elaborate on different ways to study how both semantic and episodic memory contribute to episodic foresight.

GENERAL VS. UNIQUE EVENTS/GENERATIVE VS. DIRECT GENERATION OF FUTURE EVENTS
---------------------------------------------------------------------------

[@B69] and [@B70] have argued that an important criterion of episodic foresight is that it be based on a single exposure to an event. Two important issues can be raised with respect to this criterion. First, most memory systems require repeated exposure to a stimulus for it to be retained ([@B47]). Moreover, certain conditioning procedures have demonstrated that single trial exposure does not necessarily rule out associative learning (e.g., [@B26]). Second, we have already mentioned that some of our memories do not necessarily involve *unique* events (e.g., my first conference talk) but, rather, *general* events (e.g., memories from the time I was doing my Ph.D). Yet, the "single exposure" criterion would necessarily preclude such general events from being considered as critical for episodic foresight. As such, we argue that an important direction for future research is to analyze the roles of both unique and general events to episodic foresight. One way to do so is by asking parents to report general (e.g., swimming lessons) and unique (e.g., going to Disney World) events from their child's past. Then, children could be asked to imagine and describe either a general future event (e.g., talk about future tennis lessons) based on a general memory (e.g., past swimming lessons) or to describe a unique future event (e.g., future trip to Disneyland) that is related to a unique past event (e.g., past trip to Disney World). Because memories for general events are more semantic than episodic in nature, one would expect younger children to succeed at constructing and talking about general future events (e.g., tennis lessons) that are based on general past events (e.g., swimming lessons). In contrast, younger children would be expected to have more difficulty constructing unique future events (e.g., trip to Disneyland) when they can only rely on unique past events (e.g., past trip to Disney World). In contrast, older children should be able to use information from both general and unique events. Therefore, one would expect them to successfully describe future events based on both general and unique events.

Earlier in our paper, we argued that the studies by [@B33] and [@B12] could be re-interpreted along the lines of generative vs. direct retrieval ([@B16]). Note, though, that these studies did not directly assess this issue and, hence, more controlled experiments are needed. Therefore, one could extend the line of research suggested above by asking children to use this information (e.g., semantic and episodic memories) to create a specific future event (e.g., talk about your swimming lesson tomorrow) or to imagine what they will do in the future (e.g., what are you going to do tomorrow?). This would allow us to directly test the idea of *generative* (i.e., elaborating upon one's own cue/event to think about a future event) vs. *direct* (i.e., the specific cue/event is provided by the experimenter) generation of future events. If providing children with a more specific cue helps them to more accurately describe a future event, then we would expect older children to perform better than younger children when no specific cue about a future event is provided. This is because while younger children might be able to elaborate upon an event that is provided to them (as in [@B33]), older children might be able to think about the events that could happen to them even when they are asked to generate them on their own (e.g., what are you going to do tomorrow?).

FLEXIBILITY
-----------

Imagining a future event in a constructive manner (i.e., being able to interchange and combine features of past events in order to imagine new ones) is arguably highly adaptive ([@B60]; [@B69]). It follows, then, that flexibility "frees" us from the current spatio-temporal context and allows us to use past experience to imagine future situations (e.g., solving problems) that we have not previously experienced. However, semantic learning also provides us with flexible behaviors ([@B52]). Indeed, we can apply a skill (or objects) to new problems that are different from the problems that served as the basis for training/learning (e.g., stimulus generalization). For example, we can use a pen to write with, but we can also use it as a blowpipe. We can do this solely by having an understanding of the function and properties of pens. In other words, imagining how to use a pen as a blowpipe does not rest on our ability to remember a *specific* event in which we needed a blowpipe. If existing semantic knowledge suffices for future-oriented decisions, when does the use of episodic projection become necessary?

One possibility is that the more novel the combinations of past events, the more creative a behavior/response becomes. Imagine the following scenario: You know that tools are always kept in the toolbox; however, in one past instance you placed the screwdriver in a different location (e.g., inside a drawer). If you now needed to find the screwdriver, where would you search for it? If relying solely on your semantic knowledge, you would go and search inside the toolbox because that is where the screwdriver usually is. But what would you do if you did not find it there? In this case, only the memory of the specific event in which you put the screwdriver inside the drawer would allow you to successfully search for it in the drawer (and not in the cupboard). We suggest that developing experimental tasks that reflect this example could provide insights about the specific contributions of episodic and semantic memory in episodic foresight -- especially in young children. More specifically, we would predict that, in such scenarios, children with a non-fully developed episodic system would have difficulty. In contrast, older children would be able to retrieve the unique past experience needed to successfully find the tool.

In summary, we have described different experimental approaches that have been used to study young children's episodic foresight. Developmental findings suggest that the capacity for episodic foresight develops substantially between the ages of 3 and 5. We have pointed out that even though episodic memory seems to be intimately related to episodic foresight, the role that both semantic and episodic memory play in episodic foresight is only now starting to be addressed. We also suggest that episodic foresight might be possible without the need to recall episodic memories and, based on this idea, we have proposed new avenues of research that could provide us with important insights about the ontogeny of episodic foresight.
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